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This report, submitted to the Agency for International Development
under contract AID/csd-2584, Task Order 5, is based on a translation of
an original Spanish document, the "General Report' prepai:d by partici-
pants in the Colombia - U.S. Study on the Potential for Graduate Education
and Research in Engineering, Physics, and Applied Geology in Colombia.

The meetings took place in Bogotd, 21 - 25 February 1972, under joint
auspices of the Board on Science and Technology for International Develop-
ment, Office of the Foreign Secretary of the U.S. National Academy of
Sciences, the Colombian Fund for Scientific Research and Special Projects
"Francisco Josd de Caldas" (QOLCIENCIAS), the Colombian Fund for the
Development of Higher Education, and the National Department of Plamning
of Colombia.

The "General Report' contains the important issues and policy ques-
tions common to six engineering areas and to those aspects of geology and
physics examined, as well as the joint panel's conclusions and recommenda-
tions. |

The six detailed working group reports are to be issued by COLCIENCIAS

in a full proceedings in Spanish.



PREFACE

The Colombia - U.S. Stud, Panel on the Potential for Graduate
Education and Research in Engineering, Physics, and Applied Geology in
Colombia is a part of a continuing collaborative effort of the U.S.
National Academy of Sciences (NAS) and three Colombian institutions--
the Colombian Fund for Scientific Research and Special Projects "Francisco
Jos€ de Caldas" (OOLCIENCIAS), the Colombian Institute for the Develop-
ment of Higher Education (ICFES), and the National Department of Planning
(DNP) .

In 1968, the Colombia - U.S. Workshop on Science and Technology in
Development stimulated discussions on applying the scientific and techno-
logical resources of Colombia to improving the welfare of its people. In
this regard, a recommendation to create a fund for scientific research
under the authority of the Ministry of Education was particularly signifi-
cant. Another recommendation concerned with human resources called for
assessing the need for graduate education and research in Colombia in
relation to future development needs. It is in this context that
COLCIENCIAS, ICFES, DNP, and NAS have been examining the potential for
graduate education and research in Colombian universities in biology,
chemistry, engineering, applied geology, mathematics, and physics. NAS
participation in the studies is fumded by the Agency for International
Development (AID) Mission in Colombia; local expenses are provided by

COLCIENCIAS and ICFES.
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The methodology for the studies and an executive committee to oversee
them was established by officials of the four co-sponsoring organizations
during a meeting in Washington, D.C., March, 1970. The studies in chemistry
and mathematics were carried out in February and April, 1971, respectively.

After a 5-month delay caused by the closing of Colombian universities,
the executive committee met in Bogotd in October, 1971, to analyze the
experience gained from the first studies and plan for the ones to follow.
In particular, the committee agreed to unite three formerly separate
studies into one on engineering, applied geology, and physics. Because,
of the three, engincering has reached the highest level of development in
Colombia and is the field for which there is the most urgent need, it was
selected for major emphasis. COLCIENCIAS then selected six priority
fields for examination by working groups:

1. Chemical engincering

2. Applied geology and metallurgical engineering

3. Civil engineering

4, Physics and electrical engineering

5. Mechanical engincering

6. Systems and industrial engineering

On February 14, 1972, the 11 members of the U.S. pancl met with the
Colombian panel in Bogotd for a day-long discussion on the current status
and recent trends in Colombian higher education. During the next 5 days,
working groups visited 34 departments in 8 universities selected by
COLCIENCIAS and ICFES.

The second week began with a day-long plenary session for review of

the experiences and observations of cach of the six working groups and for
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discussions with representatives of industry and professional societies.
During the next 3 days, the working groups analyzed their findings and

drew up reports of their evaluations and recommendatious. The six detailed
working-group reports, containing basic information about the 34 departments
visited, references to their most pressing needs, and suggestions for their
continued development will be issued in Spanish by COLCIENCIAS. The impor-
tant considerations and policy issues conmon to most, or all, of the
working-group reports are the subject of this report, which is based on

the Spanish report but does not literally follow its outline or organization.

Before arriving in Bogotd, each NAS panel member was furnished with
background material about some of the universities and the Colombian
system of higher education generally. These documents were helpful for
orientation.

In general, the panel achieved, in its working-group rcports, a series
of constructive reconmendations for strengthening cach discipline or
department. The panel also estimated the potential of each department to
establish and support an M.S. program in one of the six fields over the
next 5 years. (See Appendix Table.) Unfortunately, ljimits of time,
available information, and the temms of rcference of the study prevented
the U.S. panelists from making more detailed analyses of such factors as
staff and research quality in individual departments, costs of strengthen-
ing departments, or available manpower--all essential for a complete
evaluation.

The biology study, last of the series, took place May 29 - June 13,

1972. To interrelate the conclusions of the various studies and to map
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out a strategy for phascd implementation of the findings, a meeting of the
executive committee is planned for October, 1972, with the participation of

a small nunber of study members from both countries.
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TE NEED FOR GRAUATE LEDUCATION IN ENGINEERING, PHYS1CS, AND APPLIED GEOLOGY

Available quantitative data are not very useful in cstimating the
future demand for graduate courses or master's degrees in Colombia.
Existing data show an underutilization of the skills of M.S. level
engineers, physicists, and geologists in industry; and some schools report
difficulties in finding jobs for their trained graduates. This situation
is reflected in a lack of incentive for higher training and reflects a
lack of appreciation for, or confidence in, productivity from research.
However, past practice of industrial and other hiring organizations may
not offer useful guides to future demand. Significant changes in indus-
trial structure, scale, and sophistication are anticipated as Colombia's
rapid development continues.

Although there are no quantitative indicators to justify large crash
programs in graduate education in engineering, physics, and applied geology,
there are scveral arguments in favor of selective devclopment of individual
graduate courses and sclected M.S. programs:

1. 1In some fields (such as systems engineering) there is a present,
identifiable need for personnel with advanced degrees, and these disciplines
often depend on simultaneous advanced work in related fields. Information
gathered informally suggests varying needs for each discipline and its
associated graduate work. Moreover, most training in these fields is now
available only in other countries and may not be oriented to Colombian

requirements.
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2. Engineers and scientists in all disciplines need to refresh and
upgrade their skills constantly. This nced can often be satisfied through
short continuing-education courses, preferably sponsored jointly with
industry or user groups. Some of the faculty for thesc courses can come
from other countrics, but for maximum flexibility in courses and impact
on the society, most of the faculty should have decp knowledge of the
specific Colombian situation.

3. For underpraduate programs to remain up-to-date, sufficicnt
graduatc teaching, training, and rescarch opportuniticvs must be available
so that facultics keep themsclves infoimed of advances in their fields.
Otherwise, even well-trained faculties can rapidly become obsolete.

4, Colombia's vast latent resources and increasingly more techno-
logically advanced industries will demand highly trained nationals.
Sophisticated geological knowledge is needed to identify mincral resources
and see to their rational development. Highly trained persomnel will be
needed to evaluate and adapt teclmologies from abroad and to solve new
technical problems unique to the Colombian culture. Without trained
nationals, Colombia will always be dependent on outside technological
help in finding solutions to these problems.

5, Availability of graduate engineers, physicists, and applied geolo-
gists will, possibly in the short temm and certainly in the long term,
generate a demand for their use, as it often has in other countries--if
their training is of high quality, relevant to the local situation, and
suitable for application. To meet this need for graduate cducation, it is
not necessary to establish many complete M.S. degrec programs immecdiately.

In some cases, universities can start individual short courscs or specific
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academic courses that are not directly related to a degree prograﬁ.

There are many opportunities to develop such graduate work at low initial
costs. Later, as resources, research, and related courses develop at a
university, they can perhaps be molded into degree programs.

6. It is often possible to schedule work for advanced degrecs
according to national urgencies. For example, geologists are needed
before extractive metallurgists, who, in turn, are needed before mining
engineers; and each previous discipline can contribute to advanced work

in its successor's field.

Within the next decade, advanced engineering work will be needed in
many fields. Selective support of graduate engincering courses and a few
priority programs seems a logical present step in the continuing cxpansion
of Colombian tcchnical education. At first, only one or two master's
programs should be supported in each discipline. Care must be taken not
to cxpand their number too rapidly, lest quality be disastrously affected.
Although this joint study placcs heavy cimphasis on the importance of high-
quality graduate programs, it wishes to point out the danger of inhibiting
their development by setting excessively high requirements.

The Appendix table lists the dcpartments tha{ will probably be able
to develop M.S. degree work of high quality in the near future in engineer-
ing, physics, or applied geology. It also estimates the time each will
probably require to develop the programs, if the universities and departments
soon follow the suggestions of the panel. More rapid or delayed actions

would of course affect this schedule significantly.



I1
THE NEED YOR UNIVERSITY RESEARCH

Increased research at universities will be essential to cconomic,
educational, and social advances; therefore, support should go to research
that both improves education and solves specific problems associated with
Colombian development.

1. Research can teach engineers, physicists, and applied geologists
an essential skill--how to attack real problems. Through such research
engineers will acquire confidence and attitude needed to attack important
industrial, govermnmental, and social problems that can be solved only by
Colombians working on uniquely Colombian problemé. Active participation
is also necessary to teach students rescarch methodology and scientific
objectivity.

2. Rescarch is essential to keep well-trained faculty from stagnating
after receiving their degrees. Systematic pursuit of new knowledge, and
application of knowledge to new problems, keeps faculty at the frontier
of their disciplines and ensures that the most modern concepts can be
taught in the classroom. Continuing research is especially important when
a large portion of faculty has been trained outside the country and is
teaching primarily at the undergraduate level.

3. Unlike industrial or institute rescarch, university rescarch is
inmediately transferred to students who apply it in a wide variety of

fields. Most university rescarch can also be published in a way that adds
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to the body of knowledge available to all and prevenfs duplicate efforts
in Colombia and in other countries with similar problems. Furthermore,
publication brings prestige to the wniversity and the country.

4, To draw up rational research proposals for international funding
and to cvaluate proposals of others, research experience is needed. It
can bhe especially important to the evaluation of large, new technological
projects, whether proposced internally or externally.

The group fecls that the primary need in graduate education is for
applicd rescarch. In other countries such research has repcatediy proved
to be valuable training experience for students. Applied rescarch teaches
research methodology and gives students experience in solving real problems.
Although the day-to-day problems of industry should, of course, be avoided,
many challenging industrial, governmental, and institutional projects are
appropriate for study.

Of course, some basic research in seclected fields is desirable. For
example, basic vescarch on Colombian geological structures or natural
resources could scrve later as a basis for solving many practical problems.
But the primary need in cngineering, geology, and physics is for well-
conccived, applied research projects, supported by rewards for research
in the universities and external support from government, industry, and

other user groups.



III
CONSTRAINTS ON DEVELOPING GRADUATE EDUCATION AND RESEAROI

The panel identified scveral important constraints on developing
graduate courses and rescarch in engincering, physics, and applied geology.
The working-group report discusses the effects of these constraints on
cach discipline. The most scrious constraints and suggestions for their
possible removal are swmmarized in the following:

1. Inadequate Development and Retention of Taculty. The most serious

constraints to developing graduate cducation and research in the univer-
sities are the small number of highly qualified faculty and their high
rate of turn-over. Colombia must be commended for its efforts in develop-
ing full-time faculty and its extensive programs for educating faculty
abroad. Vast improvements in faculty quality have been achieved in the
last 10 years, but further advances are still neceded, particularly ending
the tradition of hiring the school's own graduates as professors. Some of
the most important needs for faculty development and retention follow:

a. Increased opportunities and resources for faculty research;

b. Increased opportunities for continuous faculty training
through sabbaticals and advanced courses;

c. Increased interaction with other faculties.

2. Inadequate Reward Systems. At the heart of the faculty problem

is the existing reward system. Levels of compensation within the univer-

sity are detemmincd largely by seniority and, in some cases, by advanced

-6 -



-7 -

degrees. None of the reports furnished by the universities mentioned
special rewards for productivity in research or publication. The panel
recommends that in establishing the university reward systems the follow-
ing be considered:

a. Salary levcls for highly trained faculty should more closely
approximatc industrial levels. Because industry commonly pays 50 to 100
percent more than universities pay for engineers and scientists with the
same background, good faculty members are often tempted to leave the uni-
versity.

b. Special merit systems--such as more rapid advanccment or
salary differentials--should be devised within professorial ranks to reward
outstanding teaching, rescarch, publication, university administration, and
other profcssional activitics. Care should be taken, however, to assurc
that all aspects of a professor's responsibility receives duc consideration.

c. Special nonfinancial awards and prizes could be instituted
for outstanding performance; for example, titles (like Fellow) or prizes

might be offered by universities or national groups.

3, Lack of Student Research. One of the most important problems in

/

the development of graduate programs is the lack of opportunity for student
research. As a result, students complete their studies without the experience
necessary for initiating their own research and carrying it through to
completion. This problem is partly attributable to the fact that many are
part-time students. One step taken to alleviate this situation is the
awarding of scholarships by the Colombian Institute for Educational Loans

and Technical Studies Abroad (ICETEX) to outstanding students. The joint
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study panel strongly recommends that funds for student support be increased

considerably.

4. Lack of BIquipment for Tgaching and Rescarch. The quantity and
quality of research, laboratory,aand teaching equipment (instrumcnts,
machinery, testing machines, computers) is usually a scvere constraint on
graduate schools of enginecering and scicnces. The panel encountered several
common problems:

a. Important equipment cannot be obtained by any means.

b. Installed equipment is of no use because it is not adequately
maintained.

c. Equipment is available somewhere in Colombia, or even in the
same city, but is not accessible to the faculty and students of a particular
department.

d. Workshop facilities for constructing and modifying mechanical
and electrical equipment are not available.

Without committing Colombia to acquiring large amounts of scientific
equipment, the panel recommends several policies to improve the situation:

a. Various departments in a metropolitan area should arrange
for cooperative use of their equipment. Universities in Medellin are
already doing this with the computer at the National University.

b. Import tariffs for teaching and research equipment should
be reduced.

C. Research facilities should be concentrated in a few centers
to avoid dispersion and duplication of costly equipment.

d. CQOLCIENCIAS should award grants for rescarch professors to

travel to use special equipment.
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e. Universities should make better usc of programs like Tools
for Freedom, by which surplus cquipment from other countries is imported

at low cost.

5. Insufficient Library lloldings. The quality of praduate education

and research is closcly related to the quality of the library. It is
therefore extremely disturbing to find an insufficient number of books

and, above all, specialized journals in the university libraries. In some
cases, the personal librery of a professor is lavger than the specinlized
scction of the university library. Also, there is a lack of the data and
statistics that arc essential to particular rescarch. Therefore, the

joint study panel suggests the following ways to improve library facilities:

a.  Subscribing to nwierouws journals distributed without charge
by research centers, wiversities, and other institutions;

b. Urging the Colombizn government to help libraries import
books and specialized journals by sinplifying red tape and reducing postal
rates on such items;

C. Accelerating the establishment of a national information
system; and

d. Lxpanding the holdings of books and technical journals f{rom
other Latin American countries, particularly in areas rclated to natural

resources such as geology,

6. Lack of Suitable Rescarch Publications. A policy to encourage

the development of scientific and technical publications could bring
national and international prestige and influence to authors and their
institutions, reduce duplication of effort, and promote stronger commmi-

cation among Latin American rescarchers. Many Colombian professors are
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not convinced of the importance of publication, and many of their papers
arc printed in university bulletins with very limited distribution. The
panel recommends:

a. 'That university collections of scientific and technical
journals be consolidated and then distributed widely to universitics,
consultants, and public and private organizations;

b. That national and intcrnational agencics cooperate to develop
Latin American journals of applicd rescarch of particular importance to
Latin America;

c. That faculty be encouraged to participate in the activitices
of professional socictics and to publish their work in recopnized jowmals;
and

d. That possibilities for reducing ducs to .S, professional

societies from developing-country mcabers be explored.

7. Insufficient Communication between Engincering and Supporting

Departments. The engincering programs reviewed by the panel have basic

prerequisite courses in physics, chemistry, mathematics, economics, and
management; but in many universitics there is not enough communication
between engineering rrofessors and supporting departments.  Therefore,

the panel recommends the organization of informal faculty-student liaison
committees which would promote close working rclationships and coardination

of teaching and research activities.

8. Weak Connections between Universitics and User Groups. Improved

ties with industrial and other user groups arc csscntial to the future

progress of graduate education and rescarch. Because rescarch by faculty
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and students nceds to be oriented toward practical problems, facultics

need increased contacts with the public they scrve. User groups - -especially
those in industry--need better knowledge of university capabilities. A
nunber of possible ways to improve wniversity - user relations are suggested:

a. To increasc use of faculty research by government, institutions,
and industry, COLCIENCIAS might provide partial support to nser groups that
conduct projects with or in the universitics.

b. The formation of work groups with participation from univer-
sitics, government institutions, and industry to define and work on specific
problem arcas--sanitation, pollution, water resources, or urban plaming,
cte.--would help to establish priovitics and develop specific courses of
action. Morcover, these proups could publish reports and suggest sharply
focussed problems to consultants and universitics. Perhaps tie professional
societics could provide leadership in creating these work groups.

C. Relations with industry offer special opportunities. Industry
could support short courses at wumiversities, focussing on its special nceds
and interests, perhaps offering extra compensation to faculty for teaching
these courses. Industry and universities could jointly develop recruitment
and placement programs to match students to job opportunities. In addition
to sponsoring rescarch on its problems, industry might help professors
understand its problems by providing sunmer or sabbatical positions for
faculty or allowing its trained people to take 1-year, full-time appoint-
ments in universities. In general, the panel commends industry's present
willingness to allow its trained people to teach part-time in universities.
We hope industry will go further in providing interesting projects for

student and, perhaps, in supporting faculty research.
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d. The panel urges the universitics to consider greater latitude
in their consulting policics. Faculty consulting can offer many benefits
to the university, such as firsthand knowledge about governmental or indus-
trial problems, identification of uscful problems for student projects,
and opportunitics for faculty research. As with industrial sponsorship of
university rescarch, consulting activitiecs can provide supplenants to
faculty salarics, often a critical need, in view of university pay-scales,

The panel is aware of the conflicts between graduate schools and

private consultant fimms causcd by university participation in applied
research, the principal occunation of consulvant (itus. MutuaTly beneficial
arrangements have been successful in other cowntiics but secm to be diffi-
cult in Colombia because both groups appenr to be corpeting for the same
funds and projects. Yet, faculty and students mut have the stimulation
provided by work on real problems, and consultants need the {resh, analytical
viewpoint offered by interaction with the university faculty.  When answers
must be provided quickly and depend upon previous cxperience, the experience
and judgment of a private consultant are invaluable. When fundasental
knowledge already exists, consultants can apply ard refine it with new
techniques.  However, in interdisciplinary, concepjual, or feasibility
studics of a new problem, the unique and broad resources of the uiversity
cannot be duplicated by most consultants. The panel thinks that prohibiting
university professors from accepting consultantships with industry will
stifle the research creativity of facultics and students and ceventually
affect Colombian development adversely. To avoid excessive conpetition,
faculty should charge fees comparable to those of private consultants and
include in the charges all overhead costs (i.e., for the usc of university

services of facilitics),
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9. The Restricted Role of Professional Socicties. The joint pancl

knows of the cxistence of several professional socicties in Colombia, but
time for direct contact with the socicties was very limited. The pancl
received a gencral impression, which was corroborated by many Colombians,
that <he societies are not exploited to full advantage in the devclopment
of graduate cducation and rescarch.,  Their journals could take on the
larger role of primary rescarch publications. (A fuller discussion of the
need for rescurch publications was presented in 111.6.)

A full and balinced merbership in professicnal socicties with repres-
entatives from goveimment, universities, and industiy would greatly
styengthen communication und stidate comion understanding of cach scctor's
prohlems (sce also TIT.8.). Morcover, cach sector would have access to an
open forum for discussions of teclmical questicons and public policy issues.
A recomnend:tion for the full participation of university professors in
professional socicties was made in 111.6.c. The importance of this point
must be emphasized. Through these sociotics valuable associations would
be established between scientists and policy nakers so that new idcas could

be subjected to critical and scarching analysis.

10. Limited Domand for Advanced Degrees. Government policies can do

much to stimulate the demand for holders of advanced enginecring degrees.
Government departments and institutes could be encouraged or required to

hire a significant percentage of engineers and scientists with advanced
degrees. Incentives could he offered to domestic and multi-national industry
to perforu research in Colombia, by, for example, allowing profit repatria-

tion and overhead charges from parent companics to be adjusted according to
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R & D performed in the country or requiring industrial contributions to
joint industry - povernment spensored rescarch institutes.

University policy could requite that some percentage of Laculty have
advanced degrees for programs to e certificd.

In the first years of graduaite programs, any oy all of these incontives

may be necded to stimulate growih of graduate courses and propram:.



AGENDA

Morning

Alternoon

Morning

Alternoon

Morming

TV

ACENDA AND PARTICIPANTS

Febroary 14, 1972

Opening Se . sion
Int roduction of the Jeint Pancl to the Excoeuarive Committoe of
the spoasorlig aeeny res and Special Guests

Sugpary o the program for t
COLCTTAREAD

' 1 - "ot o C ) BT
he joint study, Hector Prade,

Precentatiog of the dcationad Daveloprent Plan, Guillenso
Majica, National Lejarisemt of ilanging

Presentation of the Plans in Higher Pducation, Daaiel Ceballos,
[CHES

Precentat ton of Resceoch Prograss, Alberto O:pina T.,
COBG NGNS

Niscussion

Adninist rative Session, detailed phims and objectives

Febyuary 15 - 20, 1972

Visits by the six joint working groups to university depurt-
monts

February 21, 1972

Roundtable discussion by panel menbers

Open session with spokesmen for Colombian industry and
professional socicties

lebruary 22 - 24, 1972

Working group sessions

b T < |

February 25, 1972

Closing session, Presentation of the General Report to the
IExccutive Committee and invited guests

= 1§ -



LIST OF PARYLCIPANTS

Coloaliion
et SRR R Y |

Hector I'vivda, Goneral Coordinlog

Head, Dopeviwent” ¢f Jndistvial focincerin:
University of the Andes

Bogota

Eduardo Aldana

Vice Presidont
University of the !
Bopota

Jorge Rivardn Beapad
Ditector and
Graduate Picorvam i (
Nationa!
Bogoti

) om f~ L ]

Profos: A

SR 8 ke i (RS st R R s s
&

| e o e
.'lll"..l.‘-!;.:

Alvaro Corul
Professiona!l Consul il
Colomhia

Fimesto Corrvedor

Geoloeist

Institute of Geology and Mining:
Bogotd

Raul Comez |

Professor, Departiment of Mechinicil
Engincering

Executive Secretary, Gradvate Committoe

School of Engincering

University of the Andes

Bogota

COLCIENCIAS Staff, Bogotd

Eduardo Arias, Director
Division of Human Resources

Jaime Ayala R.
Scientific Dircector

Alvaro Franco F.
Office of International Relations

Particing

Arturo Infante

Paecul tve Dipestor

Nationel bvnd tor Iovelopen
Projocts

o Lo artment of i

Bosola

Al Voo

INECUHEENTT b recton

Colombhion etitu (i
A ie e ien

(ol i'\' L 1

Bopis P

M o

2 i | I

B ot

Ricardo Piacon

Pivedtor

Institute of Post ing i
1 ik ':‘1'!’.

Seiaal GF Ui Beesing
Netione ] Univers Ly

Bogut

Eduardo Silva

Head, Metrolopy Center

National Service of Noms,
Metrolegy, and Qual ity Control

Bopota

Guillermo Franco, Dircctor
Division of Economic Affairs

Ignacio Valero
Division of iluman Resources

Alvaro Velasquez
Division of Studies on Scientific
and Technological Infrastruct ure




U.S.

Pyreritts

William
Dean Eneritos, Col e

University of Ilmu':-.
Urbana, IIl|nniw

Janws Pring Quainn, Coordinator.
Amods CTrcl Hchool ol lasiness o
Daovtwentl Colleae

Pamaver, Sow beamp hire

Richavd [ Sarderson

Dopartrent ol Lklectrical Fnginos

T ) 0 Ty . z \ e
}J‘i(!'.“ 0 LGy }.#ll)

Syracune wew tork

Camden A, Coberly

Assac iate Lian

Colleee ol Lny ulu i
Universily of Liscons in
Padison, Wisconsin

Vietonr W, Techimidi
Scinnl of
Pardue University

Iu'! |.-'I'\'l'11'l Y 1I||| 1Nl

tugh D, Culhric
Chemical Lsineer
Shell 01l Company
Houston, Towas

NAS Staffrl

Cecilia Al lmin

Administrative Assistant, BOSTID

Office of the Foreipn Sceretary
National Acadomy of Scicnces
Washington, N.C.

( 1"11“f1 RS

Shanical pngineer ing

-]7~

Participants

In"...uu i

Tnel
. Mzl
¥l il i .I' [N
ne

Alfred C. Ingersoll

Aussociute bean

School of Lneincering

University of Calsiomia

Los Angeics, Califopia

varl M. Tiving

el I'.s"‘l-'.rn_!l.::L Survey

LS, Apeso; for Intcrnational
l);‘.’ e '!h-_ ne

Bogota, Cotaubia

James 1. Lavver, Diyector

Manerad Ciiee Resteaicn
Centes

trbversity of Minnesola

Micneapolis, Minnesota

Mrich ‘vlerzen

Departron! of Geological
Sciences

ilarviard 1‘-1- Ivelsity

Canbridee, Massachusetts

Gerald L, Vark

Collepe of tipincering
Michipan State University
LFast Lansing, Michigan

James G. Zavistoski
Professional Associate, BOSTID

0ffice of the loreign Secretary

National Academy of Sciences

Washington, D.C.

Ixccutive Committee

o f
Camilo Cardenas

Head, Division of Technical Assistance

hdllonul Department of Planning
Bogotd, Colonbia

Danicl Ceballos

Director, Colombian Institute
for the Development of
Higher Education

Bogotd, Colambia



= S

Guillermo Mojica
Head, Division of Huowan Resonrces
National Departrent of Plannig

Bogotn, Coloriiu

Alberta Oszpina 1., Director
Colozbiaon Fand for Scientific Rescarch

and Special Pyajocts
Bogot:, Coluubin




HIGILIGITS AND COMMENTS

Pre-Study Preparations

Preparations for this study drew heavily upon the experiences of
earlicer studics in chemistry and mathematics. Becausc of the heavy demends
on its staff expericenced previously, COLCIENCIAS decided to hire a tempor-
ary consultant {or this study. Very ablc and conscientious, the consultant
traveled at least once to cvery university to be visited by panel members
to inform and orient responsible officials. lHis selection of Colombiun
participants to travel with thc NAS panel was excellent. However, (QLCIENCIAS
gathered little background infommation specific to engineering, physics,
and applicd geolegy in the wiversities or in Colombia as a whole. To bricf
its pancl, the NAS depended on other sources, such as the U.S. Government,
the Intcer-American Development Bank, the Organization of American States,

the United Nations, and current journals.

Study Participation

At the opening session of the 2-week study, representatives of the
threc Colombian co-sponsoring agencies--COLCIENCIAS, ICFES, and the National
Department of Planning--gave summaries of their agencies' major activities.
A particalarly informative discussion ensuced with a Department of Planning
official about the proposed cducation reform law. Unfortunately, after the
opening session, the participation of ICFES and the Department of Planning

was minimal,
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The university visits were quite successful., Local university
officials were very hospitable: They received the joint greups at the
airport, provided transportation, arranged hotel rescrva‘ions, and, when
possible, hosted lunches or dinners. More importantly, however, tulks by
high-level officials vweee extremcly effective in prescenting the overall
goals of the university so that th  panel's concerns wight be put in perspec-
tive, Most fuculty members were cqually polite and were prepared with
information on the substantive issues of concern to the panel. Only a
small nuuber of the 31 departments had made 1ittle or no preparation for
visits to their laboratories and with their faculty.

Without exception, the six working groups asked to visit additional
universitics or industrial sites, volwtarily adding to their alrcady busy
schedules by using either brief periods of free time during tre week or,
more often, working on Saturday. On short notice, COLCIENCIAS and the
universitics made every cffort to arrvange these visits.

The first week's uactivities met or surpassed all objectives and were
capped by a delightful aftcrnoon on the famm of one of the Colombian
participants, offering an opportunity for morc informal cxchange of ideas
among participants.

In the sccond weck, analysis of the infomation gathered during the
visits began with an informal round table discussion at COLCIIENCIAS. Members
of the six panels shared their observations and agreed on objectives for
the subsequent working-group sessions. Unfortunately, the aflternoon plenary
session in the auditorium of the Colombian Society of Lngineers with
representatives of industry and the professional socicties was inadequately

organized and poorly attended. Bringing together academic and industrial
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scientists to discuss common needs and opportunities for cooperation is
difficult in many countries, but, apparently, little initiative was taken
to compensate for this, even though the difficulty was anticipated and
discussed in the plamning stages of the workshop. The problem was further
compounded by the choice of a large auditorium for an audience of only
about 50 people, and the impromptu decision to eliminate from the agenda
the planned 10-minute presentations by five or more representatives of
industry. The result was that the free exchange of ideas cssential to the
full success of this excrcise was not possible.

It was agreed proeviously that ecach working group was to include six
to cipght Colombians from the sponsoring agencies, industry, and the univer-
sities, but for logistic and financial reasons, only one or two Colambians
could participate in the university visits., It was understood that the
larger represantation would participate in the second week.  Regretably,
this was not the case. TFortunately, a cocktail reception at the home of
the AID Human Resources Officer made possible some additional input from
Colombians vepresenting the various scectors of the engincering community
not represcnted on the panel.

Working-group sessions focussed on analysis of problems and formulation
of suggestions, rccommendations, and conclusions.

Colombian participants were completely dedicated to the work of the
study, and it was largely through the efforts of the Colombian participants
that the six working-group reports and the '"General Report' were translated
into Spanish. Lven though their usual official responsibilities were
pressing and their offices nearby, most of them remained at the sessions

throughout the week,
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Just 2 days beforce the closing session, attendunce at the sestions
was quickly changed from a fully open to & nwie limite!one, The Colombiuns
feared that the discussions might stumlate adverse veections, paaticubarly
among students, by anpearing te conflict with the trend toward doceatrid-

ization of university planning., Even i1 os. ailss . Loy focse cesserns apu

precautions, however, attendance at tinc ¢ by it wis i t
Except for two or theee people, only the jun 1oy wore
was no press coverage siven te the study,
Facilitios

NMost of the st cssions | ! iid gl R !
meeting room was vather swall, pommitting RS E Oy Ve S R e e
discussion that was ipoessible tn tle covor mas s o 7 R it e R
Society of Fagineers. The faciliiies Jor the workin, oty s ions, in
three locations, were adoquate,

Jofore the panel convened, there was concern atout the lackh of provisian

of simultancous translation. Vortwnately, however, most Coleshidn partici-
2 3 ] i
pants spoke some Inglish., Lanpguege difficultios were evident duping th

important nlenwry scssion with representatives from Color hian industry and
I | )

i .
‘

professional socictics.

Secretarial services were scarcely adeguate to praduce the "Cencral
Report' and the six lengthy working-group rcports. Recognizing the problem,
COLCIENCIAS brought in a temporary sccretary. lLven so, the burden on those

responsible for typing and mimeegraphing was cxcessive.

Initial Follow-up Activity

As noted earlicr, this study is part of a series, and overall priorities

for pr.grams in graduate education and rescarch in Colonhian universities
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must await the report of the study in biology. A pesting of the excculive
cori it tee s plammed for Octaber, 1972, to briay together the resulis of

the scveral stedies and lay the growd cork for biplesentation. In the

ERERESL IS Wil aet

, g WHET povsihle, O spoct e Tecoim LUNS,

AL Ui closing session, b .S, patct slrongly scooanded that the full
report be circolut o amirg ¢ L] wrdve e ity depasts uts visitod, to serva nol
only wo o aocritian guide te prozram G- ccloyment but also as @ nuch-nes o
Comlir it ion | ink HBUPIY the \!--.'[:;.!‘Ii':-_;
Gl ot

Interest in the yole of sciencr and techinolog  In ceong fe develo, e i
P et i Goll i Pois pat sha el Ne 111 it of 4
povendnant s COLLED VCLAS vas established chout 4 yoeirs aco oo 1o still
Gl Pl el it L P RESATED Bty W Loany poli Jdoci “int
COLLTNCTAS mabes o er prograa on which it enbaids, is view e some existing
sovermeental aponcy as an ifeingoment on its pravpatives.  Udortunaiely,

It is in this st picious, cven hostile, cavivomnt that COLCIINCTAS must
survive and grow,

Since the present studics began in March, 1970, there have been changes

y

in the Colomlian situatior that have Lad a pronounced ceffcct on the program's
exceution.  As wmentioned curlicr, a philosophy of decentralizing educational
decision-making hes caught national attention.  Student agitation has greatly
increased,  Governmental agencies other than COLCIENCIAS are vying for power
to mahe policy decirions on science and technology. Therefore, it is not

at all surprising that COLCIENCIAS has acted most cautiously throughout this
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study. COLCITNCIAS' decisions, and the relative strengths and the weak-
nesscs of the study, must be considered vithin the context of the tot.l

Colombian situation.
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Based on the six working-group reports and the qualifications therein,
and on the assunption that financial support will continue at the present,

The panel emphasizes that placement of departments
15 not based only on the quality of existing programs.
of departments have underpraduate programs of high quality but need several

ycars to rerove obstacles to establishing master's p

faculty with advanced degrees, insufficient lahoratory space, ctc.
is urged to study the full report with its detailed reports on each department

visited,

b. - ; e
Sce next page for key to abbreviations of universitics.

(e ; : o
See the detailed working-proup report on cach department visited.
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